本邦における医療用ビッグデータを用いた疫学研究 : 2009H1N1インフルエンザに伴う入院と小児腸重積症を事例として by 竹内 正人 & Takeuchi Masato
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-m
 vǈ̋{Œīzzwul˸ woǇ˕ʐ˯{ĴwŜ÷、_vmȋ
̄˒ǐď˿¨q¤ć˸hoŒī{ʐȟzĔhu|lwbs^{Ʌȵzzwu
̖iuw 
- 
/ 

) 

m˚ȴv|eɅȵzǚuwȋ̄
˒ǐď˿¨q¤ć˸hoŒī{ʐȟzswuwl˚Œīư̌ ( s
r(		/;
A
 À±¼ÀlǨƱɮǖȰǲsw{Ĕ̶zswuǚm

 ÛėĈÎētgqdďqcĒñ
jvzǚo )IkĞ˦lɑ˶ȟlȑɊȟk_ȋ̄˒ǐď˿¨q¤{ɗʸɶy˾
、vvme{xq{Ğ˦zĔhu|ɝÔƪȳv{Ǔˉyȗ{ǲ̌{ǑȰ_ƃ
々vvƂôɴƶhoŒīư̌ ( s{ɐzlǨƱŭʉþÞ{ȽƀĞ˦v{ÛĆ
 

ȽȌ˛Ȗ{yżˋǲvvÁȟŻʚ{ʼ・ 

,yxvl7C6 ¨q
¤˸woğǚÛĆŒī_yguwme{xyĜyưǷwy
ew|l¯ ¦¨q¤{ʐɰ{Ôsvv 

-mɑ˶ȟzĔhu|ľ y} 7C6
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^ʢņɥƹȶŷŒīyxzėtwuçȵoulĔ̐ȟőǵjwwx
˓˕_Ôʩɶvvrom¯¦¨q¤v|e{xyʢņɥƹȶŷŒī{ɥ
œvw|çȵyhzlȗɑb{˺ÖzĔhuɟƗjew_ëʞv|vr¨
q¤µ¬Àwş}sme{ōîltʆŊɶz|˯Ëp_̊ǫɶyËĢ|˖
hwuō̖_ʌ^ëʞȟv 
-mho_ruɬËȈwŒī¨À̀Å
z~óȮōî{óǃ_ʴ˺vvmŒīư̌ 
 v|lʗ×ęē{ʮąyxv
ʆŊóȮŷro_lwk̊ǫɶzǨgyƇ_ʆŊɶz˯Ëw|yruw
ywrʸ )smC ɤƝǱjpcvjpcv|ʾǓˉvv̶lƿƑ{¨q¤
˨vœuĄʙjew_Đ˺wŶym

̜ ¨q¤{ÔĒȟ
ʺˣqªlȋ̄˒ǐqª_ʛƴz̶ˎ̶lˈ ȗʛzoǕɡɶŒīv
|ÔĒȟ_ˏƲv`ywëʞȟvm̌y}ƽʺˉ̋z˸wuw 67
 85 

	 | (	
, ʛƳ、zzwuʷǞɶyɓŇvv_le{öˎr67

s_Ĺp
˳ɳguz̶ 
)(löˎȻŢv{ƽʺˉ̋{ÔĒȟ_ɞˏv`ywëʞȟ
vm

eðɚzĔhu|˶pyɅȵyxv̖iu|w_lóŌƖˤƶh
o̖ˊ|ȗǩywmŚƳ、v|ʅÿ¨q¤³q¡{˯˸ȟwŜ÷、ʟÂj
ewlÐĆɶɥœvw|ȶŷŒīzėtwoçȵŴɨjewlɷȱyóȮ
ŷxewlz~ʎoōîȄǖzóǃjew_ƊɲŜ{ȔǧưŹw
guw )m













 86 
9	 «´
ʕ˚{ɗʸɶyÐ̄˸¯¦¨q¤vv 7C6 ¨q¤˸woÛĆŒīư̌ (
sr(		/;
A
 čȹz）xーƱʗ×ǲ̌{ğǚz~£¼¤¶¯¼{˯ũȟ
őǵlǨƱɮǖȰǲ{ğǚÛĆszswuý˺ɴƶhlÐ̄˸¯¦¨q¤
rʐzȋ̄˒ǐď˿¨q¤s˸woÛĆŒī{ʐȟzĔjŶƚŷrom
 ƀʒzzwuÐ̄˸¯¦¨q¤˾˸{ėʬŴɨ_ȍl¨q¤{
£¡_˵Ìzy̶ssvme{xyÐ̄˸¯¦¨q¤|lǔ˼{ŒīǇ˕
v|yhyy^ro¤²{ŒīzɔjĚòɴıjmÔ˓vĞ˦{ɘ`
gv|óŌv`ywŜ÷、˯hlʺ ˣ{ʾĄ^grʐzȋ̄˒ǐď˿¨q¤s
đƚŒīzs`{{ŇʆťƇ_m{ɗʸwśymeŜ÷、{Žˆ|
˵Ìv|yw_l¨ q¤³q¡{˯˸ȟwŜ÷、˿ójewlz~ʎ
oōîÐĆɶɥœzėt`Ȥhbóǃjew_əÔːzywƨm






 87 
:	 ÊÇ
˚Œī|ʃİɘĆɘĆ×ÐĆŇŒīíÐ̄ňØȡƖĆnűÚǎȦǜĵǊrŚnʃ
İɘĆɘĆ×ÐĆŇŒīíŨĲŐűÐĆȷų̊ǫÛĆnňƎĆĵǊsl˙ū˱Ȥ
ǣĵrŚnʑ̀ŷȡ˕Ȏƀ̀ʺ×ĚŴ˚˂ɅżŒī£À¤qȋ̄Ǽ˒ˉȮ˂ǅȭ
ŒīÕs{̂zlŒī{̀Åɢú^̖ˊ{ƻʵzƬvɑɘyÝǣwo
pwomolʃİɘĆǨƱíĆĵƼâˤĵǊzl˚ ̖ˊƕȠjzvo̶
˶pyfƩʌnfĳ̈wopwomeez ) ˣ{ȶȦ˓zɔjƊɘŜ{č
ǂrulǂƷwhowm
 














 88 
                ďă®

 4XbUAc J CYWU_d  UTc <LYOM==V =4 9>TOP;T=W=Rd2 FCbYAWUb1
(		.
( 5ebYAW =8 D@T;L@d OLBL N=WWPNBT=Y2 bSLB AS=CWO bPWWB@LTYPO
P>TOP;T=W=RdO=NB=@LWABCOPYBAMPLMWPB=O=38CYTU]Y_?_Wi(		.1
/0)-
/
) 6?Qb[4AW =D#_b?UdAFU]]UAc =56TROLBLLYO=>SBSLW;TN
@PAPL@NSFebfBCXdXQ?]_?(	
,1,
0),
 4A_ecXYbQfQAY44CQdd_A=FQiUUTM8?BdX]QAY##FQ?UX!=6TR
8LBL 6TR EPAPL@NS2  ;>WP;PYBTYR D=>CWLBT=Y <PLWBS6LAPO EPAPL@NS
A=OPWA LYO  YBPR@LBTYR 7L@P B= EPOCNP 7=AB LYO  ;>@=aP CCBN=;PA
BbdX_C6?YAA_bdX4](	
,1-0-
-(
 J__TUA5:__ccUAcA;_cXYTQL9bYUT]QAF?HATYR6TR8LBLB=
8TAN=aP@ 8TLRY=ABTNA LYO GSP@L>PCBTNA 4=@ LAB@=TYBPABTYLW LYO #TaP@
8TAPLAPA:Qcdb_UAdUb_?_Wi(	
-1
(0),-U)
, G_i_TQ!9>TOP;T=W=RdLYO@PRTAB@dABCOTPA=4AB@=VPTY!L>LY=
 89 
Fdb_[U(	
)1
0(
,
- űÚǎȦ8D7 tgqx`cĘÔ¯£yßv¼³yë Ð̄
wǀò(	
,1(,0-

. GQ[UeSXY#LQceAQWQ;;_bYWeSXY;#QdceTQF7WTYTNLW4PLBC@PA
=4 TY4LYBAS=A>TBLWTePO 4=@((1>LYOP;TN TY4WCPYeL5 "<)B) TY !L>LY2
LYLWdATACATYRLYLBT=YLWS=A>TBLWOTANSL@RPOLBLMLAPCUTYQdbAVUSd7Yc=
(	
(1)
0),.-(
/ GQ[UeSXY#BcQ]ebQ G LQceAQWQ;;_bYWeSXY;;QcXY]_d_;
#QdceTQF YBCAACANP>BT=YL;=YR!L>LYPAPNSTWO@PY2LYP>TOP;T=W=RTN
ABCOdCATYRLYLO;TYTAB@LBTaPOLBLMLAP5#6CUTYQdb(	
(1
(0),

	 J_b?T ;UQ?dX BbWQAYjQdY_A FC;;L@d =4 J<C GPNSYTNLW
7=YACWBLBT=Y2 <)B)>O; A=@BLWTBd 9ABT;LBPA (	

 4fQY?QR?U Vb_]0
XddC0%%ggggX_YAd%YAV?eUAjQ%cebfUY??QASUP]_AYd_bYAW%eCTQdUc%#_bdQ?Ydi8c
dY]QdUc%UA%


 FY]_AcUA ? FCbUUegUARUbW C ?ecdYW E GQi?_b E= 9?U]YAW 7#
!b_AU]QA # Ud Q? W=MLW ;=@BLWTBd PABT;LBPA 4=@ BSP ((1  Y4WCPYeL
 90 
DLYOP;TN 4@=; BSP #LACE >@=UPNB2 L ;=OPWTYR ABCOd C?_F #UT
(	
)1
	0U
		
.

( ƀ̀čȹǲŒīǡčȹǲǼ˒£À¤q f{gn 5 ¨xèqc
ûĚ§Ą < ·çćčØ¦h5'7LWT4=@YTL'/'((1>O; xèqc ((1 ûòv
()( û ò y «  ÿ  i  (	
	 4fQY?QR?U Vb_]0
XddC0%%YTcSAYXW_ZC%i_c_[e%9?e%(	
	9?e%9YW%(	
	
9YW)CTV

) =QCQAUcU#YAYcdbi _V ;UQ?dX ?QR_eb QATJU?VQbUH>OLBPO B@PYO
TY4=@;LBT=Y LM=CB TY4WCPYeL 5"<)B)>O; (	
	 4fQY?QR?U Vb_]0
XddC0%%ggg]X?gW_ZC%UAW?YcX%d_CYSc%YAV?eUAjQPQ%cYdeQdY_APeCTQdU%T?%
		
(	)PdXUPcYdeQdY_AP_VP;
A
PYAP=QCQACTV

 #Ubdj7!Y]G;=_XAcd_AU=?Q]CCFSYUASU#!ecdUbFCUdQ?
D=>CWLBT=YALB@TAV4=@APaP@P=@N=;>WTNLBPOTY4WCPYeLTWWYPAA2AdABP;LBTN
@PaTPbLYO;PBLLYLWdATA5#=(	
)1)-0V	,


 ?YRcdUbE5eWAQ=6_fYU??_F;YZQA_7E7eAQYUgc[i#EUiA_c_A
UdQ?DPOTLB@TNS=A>TBLWTeLBT=YALAA=NTLBPObTBS((1>LYOP;TNTY4WCPYeL
5"<)B)TY5@RPYBTYLA8AW?=#UT(	
	1),(0
 91 

, ?_eYU=!4S_cdQ#JYAdUb!=UQA6:QfQ?YFFSXUSXdUbEUdQ?
:LNB=@ALAA=NTLBPObTBSOPLBS=@S=A>TBLWTeLBT=YOCPB=>LYOP;TN((1
TY4WCPYeL5"<)B)TY4PNBT=YTY7LWT4=@YTL=4#4(		/1)	(0
./,/	(

- FSX?_]Ub5=6_CC;?FPN=YOL@dOLBLLYLWdATA=4WL@RPOLBLAPBA
TYC@=W=Rd2ACNNPAAPALYOP@@=@AB=La=TO=Hb_?(	
1
/
0.-/,

. #edXebYF:IUA[QdUcQAF#i?UcCE?U_AQbTY5UU=4?!XegQYdYb
GF 4? #Q]eA 4 Ud Q? 944PNBTaPYPAA =4 YPC@L;TYTOLAP TYSTMTB=@A TY
@POCNTYR ;=@BLWTBd TY >LBTPYBA LO;TBBPO B= S=A>TBLW bTBS TY4WCPYeL 5
<)B)>O;(1aT@CATY4PNBT=Y2L;PBLLYLWdATA=4TYOTaTOCLW>L@BTNT>LYBOLBL
?QASUdEUcCYb#UT(	
1(0)/	

/ AWeiUA??5QbcXUcAE5YLWdATA=4 WL@RPOLBLMLAPA TYaLANCWL@
AC@RP@d=IQcSFebW(	
	1(0-,.-
(	 ǯ。ȆƋ   æmaø^n 8D7hê  þi(	

 ÐĆǢ×
(
 ǯ。ȆƋűÚǎȦǯĭŮǋ˙ū˱Ȥ˃œȥǎ8D7h 8TLRY=ATA
D@=NPOC@P 7=;MTYLBT=Yi tgqyĘÔ¯£Ēď  ƟķÐíɘĆƛƮ
(	
1),0
/
-
 92 
(( 6XY[eTQ;BXiQ=;_bYWeSXY;GQ[UcXYdQ!9ecXY]Y!GQAQ[QF
Ud Q?  ANSP;TN AB@=VP L4BP@ NP@aTNLW A>TYP TYUC@d2 LYLWdATA =4 ))((-
>LBTPYBACATYRBSP!L>LYPAP8TLRY=ATAD@=NPOC@P7=;MTYLBT=YOLBLMLAP
FCYAU=(	
1 
0((-.	
() ;Q]QTQGLQceAQWQ;AQ[QYLcQiQ]Q;;_bYWeSXY;#QdceTQ
F Ud Q? EL@TBd =4 APaP@P MWPPOTYR LYO >P@4=@LBT=Y TY PYO=AN=>TN
CWB@LA=CYORCTOPO4TYPYPPOWPLA>T@LBT=Y4=@ACM;CN=ALWBC;=@A7YW7Yc
FSY(	
)1.0(,).
( gQWQ]Y#LQceAQWQ;7_Y!;_bYWeSXY;9ecXY]Y!#QdceRQbQ
G Ud Q? D=AB=>P@LBTaP >=Wd;dcTY 6 SP;=>P@4CAT=Y LYO ;=@BLWTBd TY
>LBTPYBAbTBSLMO=;TYLWAP>BTNAS=NV2L>@=>PYATBd;LBNSPOLYLWdATA6bYd
6QbU#UT(	
1(0

.-/)
( BWebQ!LQceAQWQ;;_bYWeSXY;9ecXY]Y!GQAQ[QF!QgQA_;
B=;=R@L; D@POTNBTYR FPaP@P 5OaP@AP 9aPYBA 54BP@ ACANCW=AVPWPBLW
GC;=@FC@RP@d25YLWdATA=4LBLBT=YLW5O;TYTAB@LBTaP8LBLMLAP4AAFebW
BAS_?(	
1(
0),-

 93 
(, L_cXY_[QELQceAQWQ;;QcUWQgQ!;_bYWeSXY;9ecXY]Y!4_[Y
GUdQ? ;>LNB=4S=A>TBLWa=WC;P=YS=A>TBLW;=@BLWTBdWPYRBS=4ABLdLYO
B=BLWN=ABAL4BP@>LYN@PLBTN=OC=OPYPNB=;d5b=FebW(	
1
	
0()/
(- ƀ̀čȹǲŒīǡčȹǲǼ˒£À¤q ytskf{gn
5 h <)B) i y ĕ º Ø ¦ j ¸ Ú 1 ((1 4fQY?QR?U Vb_]0
XddC0%%YTcSAYXW_ZC%TYcUQcU%cgYAUPYAV?eUAjQ%(		/YTcS%	/YTcS(/Xd]?
(. 9_g?Ub E4 JURR F4 E_gQA !# FCbeAW 6? GX_]Cc_A 5G
EQAT_?CX4:UdQ?9L@Wd=MAP@aLBT=YLW@PAPL@NSLYO@PRTAB@TPAOC@TYRBSP
((1()(TY4WCPYeL5>LYOP;TN6bYd6QbU#UT(	
	1). FeCC?0U
(	)(
(/ ƘÑǗɣ。ɏȤʏ å»emguî¾ma^rËĐwÓÃė¡
yÏìÅėy±Ø ʕ˚ǨƱíĆòƛƮ(		10
	
)	 JXYd?UiE=#_Ad_4FD@PaPYBT=YLYO B@PLB;PYB=4 TY4WCPYeL TY
STRS@TAVR@=C>A2NSTWO@PY>@PRYLYBb=;PYT;;CY=N=;>@=;TAPOS=ABA
LYOYC@ATYRS=;P@PATOPYBA=AVUSd7Yc(		,1
/FeCC?(0F
)).
)
 ɪûȩˮĈƸòǀ q{ ðĂăÒ	
)( ?e[=:b_ccCGX_]Cc_AJJCMAP@aLBT=YA=Y;=@BLWTBdOC@TYR
 94 
BSP)1)0TY4WCPYeL>LYOP;TN6?YAAVUSd7Yc(		
1))0
)-.
)) MUASYb_W?e4!eATQ[444iTYA#B[e]ecA7ebceA4CU[#FUd
Q? FbTYP TY4WCPYeL 5 "<)B) aT@CA TY4PNBT=Y TY TY4LYBA 8eb = CUTYQdb
(	

1
-	0))).
) EUYT4GSPP44PNBA=4BSP)1)0)1)1TY4WCPYeL>LYOP;TN=YTY4LYB
LYONSTWOSPLWBSTY8P@MdAST@P#UT;Ycd(		1/0(/
) BbdYj=EEeTT!86?Qb[7I=QS_RFGJUcdG87WTYTNLW@PAPL@NS
OC@TYR L >CMWTN SPLWBS P;P@RPYNd2 L AdABP;LBTN @PaTPb =4 APaP@P
>LYOP;TNTY4WCPYeL;LYLRP;PYB6bYd6QbU#UT(	
)1
0
)(
), CeS[=#:?UjUAJC9bQA[4?FYh;ED@=BPNBT=Y=4TY4LYBA4@=;
TY4PNBT=YbTBSTY4WCPYeL5aT@CAMdB@LYA>WLNPYBLWWdLN?CT@POLYBTM=Od	=
AVUSd7Yc
/.	1
(0./
)- EUe]QA C7 4i_eR 8# F]Q?? C4 944PNB =4 >LAATaP ;LBP@YLW
LYBTM=Od=YTY4WCPYeLTWWYPAATYNSTWO@PY2L>@=A>PNBTaPABCOd=4TY4WCPYeL
5TY;=BSP@TY4LYB>LT@ACUTYQdbAVUSd7Yc=
/.-1,0)/.	)
). d_LG_bYYLBXdQE ]QY#;QbQF!QgQA_LUdQ?  YN@PLAPO
 95 
WPaPWA=4NdB=VTYPALYOSTRS;=MTWTBdR@=C>M=c)L@PLAA=NTLBPObTBSBSP
OPaPW=>;PYB=4APaP@P>YPC;=YTLMCBY=BLNCBPPYNP>SLW=>LBSdTY((1
<)B)TY4WCPYeLTY4PNBPONSTWO@PY6id_[YAU(	

1,0
.	-
)/ !Y]L;!Y]=8;ieA#67dB=VTYP@PA>=YAPTY>POTLB@TN>LBTPYBA
bTBS >LYOP;TN TY4WCPYeL <)B) ((1 aT@CA TY4PNBT=Y LYO >YPC;=YTL2
N=;>L@TA=Y bTBS >POTLB@TN >YPC;=YTL bTBS=CB <)B) ((1 TY4PNBT=Y
CUTYQdbCe?]_A_?(	

1,0
())/
	 ?QCCQ?QYAUA#E_C_AUA#CU[[QAUA=;eddeAUA!;Ybf_AUA#E
ALBC@LBT=Y =4 NdB=VTYP>@=OCNTYR NL>LNTBd 4@=; MT@BS B= ) d@ =4 LRP
CUTYQdbYS4??UbWi]]eA_?0(		/1(	0-
(

 IQA!Ub[X_fU#7IQATU]QU?U!4FXYATUI=QbQ]Y??_:edYUbbUj:
!_e[_eAQbY 4 7_AAU??i 64 Ud Q? ETAV 4LNB=@A 4=@ APaP@P =CBN=;PA
4=WW=bTYR ((1 TY4WCPYeL 5 "<)B) TY4PNBT=Y2 L RW=MLW >==WPO LYLWdATA
C?_F#UT(	

1.0U
		
	)
( FdUYA # GQcXUb 7 :?Y[]QA 7 FXQSX_b#Ui_eXQc L 5Qb[QY :
L_SXQY45UdQ?<=A>TBLWTeLBT=Y=4NSTWO@PYbTBSTY4WCPYeL5"<)B)aT@CA
 96 
TY  A@LPW OC@TYR BSP ((1 =CBM@PLV TY  A@LPW2 L;CWBTNPYBP@ AC@aPd 4bSX
CUTYQdb4T_?UcS#UT(	
	1
,0
	
((
) ?UbQ8J_bAUbAGFQAS_c]UT#9QRbUWQc46QcaeUb_4#U?UAT_
F Ud Q? 7WTYTNLW LYO P>TOP;T=W=RTNLW NSL@LNBP@TABTNA =4 >LBTPYBA bTBS
TY4WCPYeL 5 "<)B) ((1 LBBPYOPO B= LB BSP P;P@RPYNd @==; =4 L
NSTWO@PY!AS=A>TBLW	8eb=CUTYQdb(	

1
-	0)-
.
 4]UbYSQA4SQTU]i_VCUTYQdbYSc6_]]YddUU_AAVUSdY_ec7YcUQcUc
5YBTaT@LW BSP@L>d LYO >@=>SdWLcTA 4=@ TY4WCPYeL TY NSTWO@PY CUTYQdbYSc
(		-1

/0.(,	
 !Y]RUb?YA7JFXQ?QRY#4RjeW#=?QAW7=QS_RcE9Fd_bSX:Ud
Q?FL4PBd=4=APWBL;TaT@N=;>L@PObTBSBSPLOL;LYBLYPATYNSTWO@PYWPAA
BSLY);=YBSA=4LRPCUTYQdbAVUSd7Yc=(	
	1(/0
/.
, 5UATUb=#4]C_V_!:UcdU?QATCFXUAWK!_bWUAc[Y!EQYAUc5
UdQ?  Y4WCPYeLaT@CATY4PNBT=YTYTY4LYBAWPAABSLYBS@PP;=YBSA=4LRP	
CUTYQdbAVUSd7Yc=(	
	1(/0,/
- EUTTi7EPA>=YOTYRB=>LYOP;TN"<)B)((1TY4WCPYeL2BSP@=WP
 97 
=4=APWBL;TaT@=4AdY]YSb_R6XU]_dXUb(	
	1,FeCC?(0YY)YY	
. J_b?X;UQ?dXBbWQAYjQdY_AJ<CCTOPWTYPA 4=@DSL@;LN=W=RTNLW
ALYLRP;PYB=4DLYOP;TN  Y4WCPYeL5"<)B)((1LYO=BSP@  Y4WCPYeL
IT@CAPA ()( 4fQY?QR?U Vb_]0
XddC0%%ggggX_YAd%Scb%bUc_ebSUc%CeR?YSQdY_Ac%cgYAUV?e%X
A
PWeYTU?YAUcP
CXQb]QSUedYSQ?P]AWdCTV
/ ʕ˚čȹǲĆò Ú¨f{gn Ûėjfvfhê ) þi
(		/ 4fQY?QR?U Vb_]0
XddC0%%ggg[QAcUAcX__bZC%YAV?eUAjQ%	/	/
YAV?eUAjQPWeYTU?YAUXd]?
	 !XQATQ[Ub:MebiAc[YL?UcdUbF]YdX7!Ucc_A4;Ub_A?7giUb
78UdQ?7WTYTNLW4PLBC@PA=APWBL;TaT@B@PLB;PYBLYO=CBN=;PTYTY4LYBA
LRPO3);=YBSAbTBS WLM=@LB=@dN=Y4T@;POTY4WCPYeL5 TY((14AdYfYb
GXUb(	

1
,0
		
	

 EQdX 54 5?e]UAdQ?c J4 #Y??Ub #! FdQbji[ ! GUdYeb[Q 5
J_??UAXQeCd#5>@=A>PNBTaP =MAP@aLBT=YLW ABCOd=4 =APWBL;TaT@ AL4PBd
LYO B=WP@LMTWTBd TY TY4LYBA LYO d=CYR NSTWO@PY Ĝ, ;=YBSA
 98 
CXQb]QS_UCYTU]Y_?7beWFQV(	
1(0(.,/,
( ?_CUj#UTYAQ84bTebQ#FYUWU? =75b_S[8FQASXUjC=((1
TY4WCPYeL5 TY TY4LYBAS=A>TBLWTePOLBd=CYRP@ BSLY.;=YBSA =CUTYQdb
(	
(1
,	0,(,)
U

) 。Ȁȏ Ǩȸ̘ ȯ。Ůʜ ɘ：˾ˀ Ǩ˫Ū ȸɏǪĦ ˧˫˟ ˧å
ȥʔ ŢʇċȦ ƅ˫ɸ˪ ĽȥǬ ûȸȤȦ ŻțǛˀ 。ɪȣǋ 。ɪǒ Ȫ
āʽĝ Ȫ˫ǭŧ Ř。éˤ ȺŠȤĦ ˘Ô̔ ǯŗ˻Ô ɏǹǺƦ ȇȂǄ˹
ģÑǥʳ f{gn5¨<)B)((1>O;äx`búprÓÃ)-
ęyĘÔï­õ ʕ˚ǨƱíÐòò˒(	

1
0
	-
	
 ɘǺȞ ƂĬ̛́ ŞʠɇɿǏ ǹŘ˔Ʀ ʄŘ˰ʔ ȅā˷ˌ ȉɜ
ȾƦ ɾĦɦ̍ź Çʠɹ ã̅ɭ˲ f{gn 5'<)B)((1 äyú
 ))/ ęyĘÔï­õ ʕ˚ǨƱíĆòƛƮ(	
(1

,0
(	
(
 !QbQ4!QbQTQWBASU?8Bj[QiQCQb?Q[Qi4!_be[?e_W?e:5QWTQd
46U?Y[#UdQ?CAPWBL;TaT@CAPTYTY4LYBACYOP@=YPdPL@=4LRP2L@PBSP@P
ABTWWCYLYAbP@PO?CPABT=YA4Geb[=CUTYQdb(	
(10(/
, ȇâÔ̒ ˫pƞŃǴ ɑãĀƦ ÄŘǛǮ Ə˭ŧ́ ǿ。Ó˪ ľ
 99 
ɜɛƣ â。ŕƣ â˂Ȃʳ ȇ：Ų˲ hpqzÅėdÍorà³  
¬ċĊyùÃfÚàÃyytskf{gn 5h<)B)i((1 Õęy
î¾á ʕ˚ǨƱíĆòƛƮ(	
	1

0
(/-
- 4]UbYSQA4SQTU]i_VCUTYQdbYSc6_]]YddUU_AAVUSdY_ec7YcUQcUc
EPN=;;PYOLBT=YA 4=@ >@PaPYBT=Y LYO N=YB@=W =4 TY4WCPYeL TY NSTWO@PY
()(),CUTYQdbYSc(	
)1
)(0U
	./
	
. ŪȦ̑ʊǳ  Üµöéî¾y÷ĄÏª«ę  4fQY?QR?U Vb_]0
XddC0%%ggg]X?gW_ZC%cdV%cXYAWY%(b/.(					(,/V.Qdd%(b/.(					(,/Y.
CTV
/ FdbYAWUb#7CQR?_dF#5bUbUd_AE=DLPOTLB@TN TYBCAACANP>BT=Y
5b=FebW
//(1-/0.,--,
,	 J_b?T ;UQ?dX BbWQAYjQdY_A  YTBTLBTaP 4=@ ILNNTYP EPAPL@NS
8P>L@B;PYB=4ILNNTYPALYO6T=W=RTNLWA25NCBP YBCAACANP>BT=YTY Y4LYBA
LYO7STWO@PY	 YNTOPYNP7WTYTNLWD@PAPYBLBT=YLYOALYLRP;PYB25W=MLW
DP@A>PNBTaP (		( 4fQY?QR?U Vb_]0 XddC0%%fQSSYAUcQVUdi
dbQYAYAW_bW%d?PVY?Uc%fc%CTV%QSedUYAdeccecSUCdY_AYAVQAdcSXY?TbUACTV
 100 
,
 !YdQWQgQF#YaTQTi# YBCAACANP>BT=YTYNSTWO@PYA0HCd_7QdU
C_cdGJ 8THCG_7QdUJQ?dXQ]#4
,( 8b[QA A ;QSYiQA?Y # LY?TYbY] # FQiXQA ; IQbTQb 8 C_?Qd 49
 YBCAACANP>BT=Y TY LOCWBA2 LY CYCACLW LYO NSLWWPYRTYR N=YOTBT=Y 4=@
AC@RP=YA	Ad=6_?_bUSdQ?7Yc(		1(	0(,
,) JUcd !J FdUCXUAc 5 IQAU 7J :b_cVU?T =?  YBCAACANP>BT=Y2
NC@@PYB;LYLRP;PYBTYTY4LYBALYONSTWO@PYFebWUbi
/.-1
	(0-	
	
, LQ]Q]_d_?:#_bYdQFL5_iSXe[E5AQRQ4FE_cUA?#LUU??
UdQ?FB==WL>>PL@LYNPTYTYBCAACANP>BT=Y2LAAPAATYRBSPaLWCP=4BSPBP@;
 NC@@LYBUPWWd 4]=8]UbW#UT
//-1
0(/).
, 7QAU]QA 4 AQfQbb_ B  YBCAACANP>BT=Y	 DL@B )2 L @PaTPb =4
OTLRY=ABTNL>>@=LNSPACUTYQdbEQTY_?(		)1))0-/.
,, FdbYAWUb #7 C?UTWUb : 7bQ[U 7C 7STWOS==O OPLBSA 4@=;
TYBCAACANP>BT=YTY9YRWLYOLYOJLWPA)10,15#=
//(1)	0-)-/
,- CQbQcXQb H7 ;_?]QA E6 6e]]YAWc !6 FdQWWc AJ 6ebAc 4G
MY]]Ub]QA 6# Ud Q? G@PYOA TY TYBCAACANP>BT=YLAA=NTLBPO
 101 
S=A>TBLWTeLBT=YALYOOPLBSAL;=YRHFTY4LYBACUTYQdbYSc(			1
	,0

)
(

,. gQcU;#_dQAY;LQZY]Q7;QiQ[QgQ#!_RQiQcXY!FQd_!Ud
Q?Gb= TY4LYBOPLBSA WTYVPO B= TYBCAACANP>BT=YbTBS=CB>P@TB=YTBTA ?UW
#UT G_[i_(	
	1
( )0

)
,/ ;eCCUbdj;F_bYQA_:QRQbb_#:bY]CbU?89bQAS_8#UjAUbM
7UccU?RUbWUbHUdQ?  YBCAACANP>BT=YL;=YRd=CYRNSTWO@PY TY9C@=>P
CUTYQdbAVUSd7Yc=(		,1( 
FeCC?0F((/
-	 #ebCXi GI :QbWYe??_ C##Qcc_eTY#FAU?c_A75 =e]QQA 4B
B[_b_ 64 Ud Q?  YBCAACANP>BT=Y L;=YR TY4LYBA RTaPY LY =@LW @=BLaT@CA
aLNNTYP	A8AW?=#UT(		
1)0,-(
-
 6UAdUbV_b7YcUQcU6_Adb_?QATCbUfUAdY_AJTBSO@LbLW=4@=BLaT@CA
aLNNTYP@PN=;;PYOLBT=Y##JE#_bR#_bdQ?J[?iEUC
///1.0
		-
-( EeYjCQ?QSY_c:#CUbUjFSXQU?IU?QjaeUj9E4RQdU;5bUeUbG
6?U]UAcF6UdQ?FL4PBdLYOP44TNLNd=4LYLBBPYCLBPOaLNNTYPLRLTYAB
APaP@P@=BLaT@CARLAB@=PYBP@TBTAA8AW?=#UT(		,1)0

((
 102 
-) IUcY[QbYG#Qdc_A7B7UAAUXiCIQA7Q]]UCFQAd_cXQ]#
E_TbYWeUj M Ud Q? FL4PBd LYO P44TNLNd =4 L >PYBLaLWPYB SC;LYM=aTYP
"J7@PLAA=@BLYB@=BLaT@CAaLNNTYPA8AW?=#UT(		,1)0()))
- J_b?T ;UQ?dX BbWQAYjQdY_A E=BLaT@CA aLNNTYPA2 J<C >=ATBT=Y
>L>P@ (	
)  4fQY?QR?U Vb_]0
XddC0%%ggggX_YAd%gUb%(	
)%gUb..	CTV3eQ2

- JUYAdbQeR8F5QWWc=7eVVi=IU??_jjY65U?_AWYQ84bfYAWFUd
Q?ETAV=4TYBCAACANP>BT=YL4BP@;=Y=aLWPYB@=BLaT@CAaLNNTYLBT=YA8AW?
=#UT(	
1)-	0
)/
-, LYXJ!?YUeG4!e??T_bVV##QbdYA7#S#QXY??JQ?bQfUA6AC?Qdd
EUdQ? YBCAACANP>BT=Y@TAVL4BP@@=BLaT@CAaLNNTYLBT=YTYH	F	TY4LYBAA
8AW?=#UT(	
1)-	0	)
(
-- 6_SXbQA 44 ;YWWYAc :? )bT Fdb_ed G7  YBCAACANP>BT=Y TY
B@LOTBT=YLW >POTLB@TN Y=YB@LOTBT=YLW >POTLB@TN LYO LOCWB >LBTPYBA 4] =
8]UbW#UT(	

1(/0()-
-. [UTQ G !_cXYAQWQ G A_eU # :_d_ ; FeWYd_e ! ;QWYgQbQ A
 103 
 YBCAACANP>BT=YTYNSTWO@PY=4ANS==WLRPCUTYQdbAd(		-1/0.,)
-/ EUYZAUA=4=__cdUA;=9UcdUA6 YBCAACANP>BT=YTYNSTWO@PY-)-
dPL@A=4LRP	5b=FebW
/.-1-0,/()
.	 5YAUc=8!_X?!F9_bcdUb=MQAQbTY?E7QfYcE?;QAcUA=UdQ?
5NCBP TYBCAACANP>BT=Y TY TY4LYBA LYO NSTWO@PY LA LY LOaP@AP PaPYB
4=WW=bTYRT;;CYTeLBT=Y2NLAPOP4TYTBT=YLYORCTOPWTYPA=4OLBLN=WWPNBT=Y
LYLWdATALYO>@PAPYBLBT=YIQSSYAU(		1((0,/-
.
 !_X? !F #QWAec # 5Q?? E ;Q?cUi A FXQT_]i F 9Qb?Ui G4
5>>WTNLMTWTBd @PWTLMTWTBd APYATBTaTBd LYO A>PNT4TNTBd =4 ATc 6@TRSB=Y
7=WWLM=@LBT=YABLYOL@OTePONLAPOP4TYTBT=YA4=@LOaP@APPaPYBA4=WW=bTYR
T;;CYTeLBT=YIQSSYAU(		.1(,0,)/,	
.( GQCYQYAUA G 5Qb: 5_AX_UVVUb = ;UYAYAWUbH9aLWCLBT=Y =4 BSP
6@TRSB=Y 7=WWLM=@LBT=Y NLAP OP4TYTBT=Y =4 LNCBP TYBCAACANP>BT=Y OC@TYR
LNBTaPAC@aPTWWLYNPIQSSYAU(		,1(0
.)-
.) IQAGbQAWA?UAWeiUAAG7Q_;G;_I?GbQA7G?_UgUA=Ud
Q?  YNTOPYNPLYO9>TOP;T=W=Rd=4  YBCAACANP>BT=YL;=YR Y4LYBA TY<=
 104 
7STATYS7TBdITPBYL;=CUTYQdb(	
1
,0),,-

. FQTYWX:M_e!;EQjQfYF4!XQAE4CC?UWQdU!8APBLLYLWdATA
=45T@IP@ACA#T?CTO9YP;L4=@ YBCAACANP>BT=YEPOCNBT=YTY7STWO@PY4=E
4]=E_UAdWUA_?(	
1(	0J(/
. 7QAU]QA44?d_A7=?_R_8:bQfUdd=!Y]C8YAF;DLBBP@YA=4
@PNC@@PYNP=4TYBCAACANP>BT=YTYNSTWO@PY2L)/dPL@@PaTPbCUTYQdbEQTY_?

//.1(.0/
)/
., =YQAW==YQAW5CQbQcXQbHAWeiUAG5YAUc=CQdU?##7STWOS==O
TYBCAACANP>BT=Y2LWTBP@LBC@P@PaTPbC?_FBAU(	
)1.0U,..(
.- FQ]QT ? 6_bdYAQ5_bZQ # 5QcXYb ;8 FedS?YVVU 4: #QbfUA F
6Q]Ub_A=6UdQ? YBCAACANP>BT=YTYNTOPYNPL;=YRTY4LYBATYBSPH?LYO
EP>CMWTN =4  @PWLYO2 L >@P@=BLaT@CA aLNNTYP >@=A>PNBTaP AC@aPTWWLYNP
ABCOd	IQSSYAU(	
)1)
0	/.
	(
.. ȯ。˱ʔ ˇ。ˬÔ̔ ĨƔńƦ ÓÃíÐâÕ ,0 ęy­õ ǨƱí
̊ǫ
//.1
0)	/

./ ǄȘ Ůˤ ƺɀ Ǵŵ ƙ˚ ̗Ű ¤ ( ûxóu©°príÐ
 105 
âÕy­õ ÷xĆýđxskt ǨƱíȋ̄
//1.0
-()	
/	 Ɯǯ Ŕƣ ɘÑ。Ǫŉ Ȫʲɥ ˙Ñ˯Ǫ ˫ɪ̉ˤ ÜÚǔʍ ǍɆ
Ņˤ ˁ。̃Ô ɺ˫ɳ˲ ˇ̚Ȥ˷ ÓÃíÐâÕyĘÔï­õ óu©°
pr /) ęxskt ʕ˚ǨƱûíĆòƛƮ
//.1
//.0
	().
/
 ŧʇ ȁȎ ʏ。ůƦ ɪ： ̗Ħ Æ°ę ), ęd_íÐâ -- ę
yă®ï¹Á ûÄądìÙx ʕ˚ǨƱíĆòƛƮ
//-1
//-0
/,,	(
/( AQ[QW_]YGGQ[QXQcXYL4bYcQgQ!AQ[QW_]YB5STRSTYNTOPYNP
=4 TYBCAACANP>BT=YTY!L>LYLAABCOTPOTYLAPYBTYPWS=A>TBLW=aP@L-
dPL@>P@T=O")1/0((8CYTU]Y_?AVUSd(		,1
)0-,

/) 5?Q[U?_S[ EG 5UQc?Ui FJ GSP NWTYTNLW T;>WTNLBT=YA =4 Y=Y
TOT=>LBSTNTYBCAACANP>BT=YCUTYQdbFebWAd
//.1
0
,)-
/ 7QAU]QA4AQfQbb_B YBCAACANP>BT=Y	DL@B25YC>OLBP=YBSP
Pa=WCBT=Y=4;LYLRP;PYBCUTYQdbEQTY_?(		1)0/-
	.
/ F;8 YBCAACNP>BT=YA0:b_cVU?T=?BA=6_bQA4: UTcCUTYQdbYS
FebWUbi(		,C
)
)

/, 6_AgQi 88 =b 7PYB@LW YP@a=CA AdABP; 4TYOTYRA LYO
 106 
TYBCAACANP>BT=Y2S=bL@PBSPd@PWLBPO4CUTYQdb8]UbW6QbU
//)1/0
.
/- 6becXU?? 8 9?QAQWQA B 7UfYAc # 7eAAU ! :?UUc_A =
 YBCAACANP>BT=Y LAA=NTLBPO bTBS MLNBP@TLW ;PYTYRTBTA 4bSX 7Yc 6XY?W
(		
1.0,-
/. :Y?]_bU 4J EUUT # GUAUARUYA # ALYLRP;PYB =4 NSTWOS==O
TYBCAACANP>BT=YL4BP@@POCNBT=YMdPYP;L4]=8]UbW#UT(	

1(/0

),
	
// #YebQ # Fcd_ ! #ed_ ; :_CQ?Q ! ;_?? !  YBCAACANP>BT=Y TY
!L>LYPAP TY4LYBA2 5YLWdATA =4 SPLWBS TYAC@LYNP NWLT;A OLBLMLAP BCUA
=_ebAQ?_VCUTYQdbYSc(	
)1)0)

,

		 A_WeSXY4AQ[QW_]YG!Y]ebQFGQ[QXQcXYL#QdceA_!!_Yje]Y
;UdQ?  YNTOPYNP=4 TYBCAACANP>BT=YLAABCOTPO 4@=;LS=A>TBLWMLAPO
@PB@=A>PNBTaPAC@aPd=aP@L)(dPL@>P@T=O"(()()(TY5VTBLD@P4PNBC@P
!L>LY=CA=AVUSd7Yc(	
(1,0)	


	
 ƉȸˁȤ ȉɜŗ ï˫˯Ę ɑãĀƦ ɘʕűƤ șŘˠƫ â˂ Ȃ
ʳ krx`bĎĉüwÈxèqcĎĉãÌyï½¥yĔ¢zěè
 107 
Ày¶Öxqc¯£(	
ŪȦ̑ʊíĆŒī「ˑǣĺˉɞ˒ſǢ

	( Ū Ȧ ̑ ʊ ǳ  ê   B86 h g |  t g q   4fQY?QR?U Vb_]0
XddC0%%ggg]X?gW_ZC%cdV%cUYcQ[eAYdceYdU%ReAiQ%				
)/)/	Xd]?

	) 9Q??Y[7:=@MTROLBLMTR?CPABT=YA@P;LTY;UQ?dX4VV #Y??g__T
(	
1))0





	 E_c[Y =5_?YAA:J4ATbUgcG47@PLBTYRaLWCP TYSPLWBSNL@P
BS@=CRS MTR OLBL2 =>>=@BCYTBTPA LYO >=WTNd T;>WTNLBT=YA ;UQ?dX 4VV
 #Y??g__T(	
1))0


((

	 EQWXeCQdXY J EQWXeCQdXY I 6TR OLBL LYLWdBTNA TY SPLWBSNL@P2
>@=;TAPLYO>=BPYBTLW	;UQ?dXAVFSYFicd(	
1(0)

	, FQdQW_CQ]I:eJ8YVUcF:Qgb_ACBcdQcjUgc[Y#:URU?FUd
Q? YBPR@LBT=YLYOITACLWTeLBT=Y=4G@LYAWLBT=YLWAPOTNTYP8LBL4=@6PBBP@
HYOP@ABLYOTYR=4<C;LY8TAPLAPA5YW7QdQ(	
,10/-
	.

	- #__AUi F= JUcdbUYSX 7= 8?FQiUT 4# 7=;;PYBL@d2
9>TOP;T=W=RdTYBSPP@L=4MTROLBL8CYTU]Y_?_Wi(	
1(,0)/	 

	. Ee]cVU?T=F=_iAd!8#QTT_hG#6TROLBLLYLWdBTNAB=T;>@=aP
 108 
NL@OT=aLANCWL@NL@P2>@=;TAPLYONSLWWPYRPAAQdEUf6QbTY_?(	
,1
)0)	
/

	/ 6?QecUAG75UbWX_?dG5_eQjYjB4bCY#8bY[cc_A9EQc]eccUAF
Ud Q?6@=LOF>PNB@C;5YBTMT=BTNG@PLB;PYB LYOFCMAP?CPYB7STWOS==O
Gd>P ) 8TLMPBPA2 5 BLBT=YbTOP 8LYTAS 7=S=@B FBCOd C?_F BAU
(	
,1

0U	
,
,


	 ?YeK65U??64FY]]_ATc!4FfUAc_A?JEeccU??#?5OaP@AP
PaPYBA 4=WW=bTYR <DI aLNNTYLBT=Y 5WMP@BL ((.(), IQSSYAU
(	
,1)0
.		



 Ʌˡǳ ~fwxgÝòv~fwxgigv  4fQY?QR?U Vb_]0
XddC0%%gggc_e]eW_ZC%[_ZYARQAW_PSQbT%	
Xd]?bYi_e


( CQbVbUiCF  5QbbUdd5 UTc7WTYTNLW9>TOP;T=W=Rd2D@LNBTNPLYO
APBS=OA	(	
 ;e]QAQCbUcc


) 5Qb_A =4 JUYTUbCQcc 8 5Y TYB@=OCNBT=Y B= P>TOP;T=W=RTNLW
@PAPL@NSbTBS;POTNLWOLBLMLAPA4AA8CYTU]Y_?(			1
	0(		


 F]YdX4!4iQAYQA=M6_fYAc[i!8?QAT_A58#S6QbdXi8CJUU
 109 
66 Ud Q? 7=YOCNBTYR STRSaLWCP APN=YOL@d OLBLAPB LYLWdATA2 LY
TYB@=OCNB=@dRCTOPLYO@PA=C@NPA=:UAAdUbA#UT(	

1(,0/(	/


 GQ[UeSXY#LQceAQWQ;;_bYWeSXY;9ecXY]Y!GSPMC@OPY=4
P>TRW=BBTBTAL;=YR!L>LYPAPNSTWO@PYMP4=@PBSP<LP;=>STWCATY4WCPYeLP
Bd>P M aLNNTYLBT=Y P@L2 LY LYLWdATA CATYR L YLBT=YbTOP LO;TYTAB@LBTaP
OLBLMLAP	=AVUSd6XU]_dXUb(	
)1
/0.-,/


, Fe]YdQAY # HSXYTQ ! LQceAQWQ ; ;_bYWeSXY ; !ecQ[QRU L
#QdceTQFUdQ?D@PaLWPYNP=4;LWTRYLYBSd>P@BSP@;TLLYO@PWLBT=YAST>
bTBSLYPABSPBTNATY!L>LY2OLBL4@=;BSPOTLRY=ATA>@=NPOC@PN=;MTYLBT=Y
OLBLMLAP4AUcdXUcY_?_Wi(	

1

0./	


- G_X F C?Qdd E  A ATeP BSP YPcB MTR BSTYR TY P>TOP;T=W=Rd4
8CYTU]Y_?_Wi(	
)1(0)/



. ;Q]QTQGLQceAQWQ;AQ[QYLcQiQ]Q;#QdceY;9ecXY]Y!Ud
Q?B=bPPVPYOP44PNB=Y=CBN=;PA=4APaP@PLNCBP>LYN@PLBTBTATY!L>LY2
OLBL4@=;BSPOTLRY=ATA>@=NPOC@PN=;MTYLBT=YOLBLMLAP	=:Qcdb_UAdUb_?
(	
,1
0
	,)-(
 110 


/ cXY]Qbe# BA_ F Feje[Y F #QdceY ; 9ecXY]Y ! LQceAQWQ ;
5@BT4TNTLWYCB@TBT=YOP>PYOPYNPL4BP@NPBCcT;LMaP@ACANTA>WLBTYN=;MTYPO
bTBS @LOT=BSP@L>d 4=@ LOaLYNPO SPLO LYO YPNV NLYNP@2 5 >@=>PYATBd
AN=@P;LBNSPOLYLWdATA;UQTAUS[(	
,N8CeRQXUQT_VCbYAdO 

(	 c_WQY G #QdceY ; GQAQ[Q ; 9ecXY]Y ! LQceAQWQ ; 5B@TLW
YLB@TC@PBTN>P>BTOPBSP@L>dLYOTYS=A>TBLW;=@BLWTBdTYLNCBP;d=NL@OTLW
TY4L@NBT=Y>LBTPYBACYOP@R=TYR>P@NCBLYP=CAN=@=YL@dTYBP@aPYBT=Y	Ad=
6QbTY_?(	
,1(((0
,)-	

(
 BXiQ=6XY[eTQ;GQ[UcXYB!Qd_F#QdceY;;_bYWeSXY;UdQ?
FPLA=YLWIL@TLBT=YATYBSPETAV=4EP=>P@LBT=Y4=@FC@RTNLWFTBP Y4PNBT=Y
:=WW=bTYR9WPNBTaPF>TYLW:CAT=YFC@RP@d25EPB@=A>PNBTaPFBCOdHATYR
BSP !L>LYPAP 8TLRY=ATA D@=NPOC@P 7=;MTYLBT=Y 8LBLMLAP FCYAU (	
, 
N8CeRQXUQT_VCbYAdO

(( :bY]Uc 74 FSXe?j !9 6TLA LYO NLCALW LAA=NTLBT=YA TY
=MAP@aLBT=YLW@PAPL@NS?QASUd(		(1)/0(.(

() E_dX]QA != 9>TOP;T=W=Rd2 5Y  YB@=OCNBT=Y (	
( BhV_bT
 111 
HAYfUbcYdiCbUcc

( #QiUbFSX_ARUbWUbI6TR8LBL 4=@NL@OT=W=Rd2Y=aPWOTAN=aP@d4
8eb;UQbd=(	
,1)-0//,
		


( 5_cS_=?FY??Y]QAE4GXgYAFF:UYWUb4#5eYcd7FCb_ed#AUd
Q? 5 ;=AB ABCMM=@Y MTLA2 Y= LOUCAB;PYB ;PBS=O 4CWWd @PA=WaPA
N=Y4=CYOTYR Md TYOTNLBT=Y TY =MAP@aLBT=YLW ABCOTPA = 6?YA 8CYTU]Y_?
(	
	1,)0,-

(, ʑ̀ŷȡ˕ȎÐˮʻÐ̄ĚĖɅżĚŴ ė×Ĉytgq}goôd
ďkrČāyåÞĀxlocČ¿¯£yÉÂxqcjfvf
hÑþi (	
4fQY?QR?UVb_]0XddCc0%%gggC]TQW_ZC%VY?Uc%			
-(	CTV

(- fQAJQ?bQfUA64ecdYAC5O;TYTAB@LBTaPOLBLMLAP@PAPL@NSSLA
CYT?CP NSL@LNBP@TABTNA BSLB NLY @TAV MTLAPO @PACWBA = 6?YA 8CYTU]Y_?
(	
(1,0
(,)


(. ?QcXG?B?cXQA499D 89A C#CK5YY=CYNPABSP ILWTOLBT=Y
FBCOd FCM;TAAT=Y7LBPR=@d8CYTU]Y_?_Wi(	
,1(-0,
)

(/ fQAJQ?bQfUA 6 5UAAUdd 6 9_bcdUb 4=5O;TYTAB@LBTaP OLBLMLAP
 112 
@PAPL@NS TY4@P?CPYBWd CAPO aLWTOLBPO OTLRY=ABTN =@ >@=NPOC@LW N=OPA =
6?YA8CYTU]Y_?(	

1,0
	/

)	 I?QccSXQUbd#85UZQY]Q?F4;QS[Q]7:DeYAAE6eUbTUA#F
B?YfUb #= Ud Q? ILWTOTBd =4 LO;TYTAB@LBTaP OLBLMLAP N=OTYR 4=@ VTOYPd
OTAPLAP2LAdABP;LBTN@PaTPb4]=!YTAUi7Yc(	

1-0(/)

)
 9UU]cdUb !4 ?US[Ub]QA!;#YTT?Ud_A# MUbb7# 8?gQbT 4#
AUg?QAT =: 4cdY ? :edX E# FU?fQbQAWQA E 6_VVYA F8 HAP =4
5O;TYTAB@LBTaP 8LBL 4=@ BSP  OPYBT4TNLBT=Y=4 #LM=@LB=@d7=Y4T@;PO
 Y4WCPYeL  Y4PNBT=Y2 GSP ILWTOTBd =4  Y4WCPYeLF>PNT4TN  781 7=OPA =
CUTYQdbYSAVUSd7YcF_S(	
)1(0,),

)( J_b?X;UQ?dXBbWQAYjQdY_AGSP))BSEPaTAT=Y=4BSP YBP@YLBT=YLW
7WLAAT4TNLBT=Y =4 8TAPLAPA " 78)) TA OCP Md ()0  4fQY?QR?U Vb_]0
XddC0%%ggggX_YAd%S?QccYVYSQdY_Ac%YST%bUfYcY_A%UA%
rgUR ´q zswu| (	
, ʛ 
( ŎƳ、v£¡ëʞvvewĄʙh
os
 
